Gene expression of ascorbic acid biosynthesis related enzymes of the Smirnoff-Wheeler pathway in acerola (Malpighia glabra).
The Smirnoff-Wheeler (SW) pathway has been proven to be the only significant source of l-ascorbic acid (AsA; vitamin C) in the seedlings of the model plant Arabidopsis thaliana. It is yet uncertain whether the same pathway holds for all other plants and their various organs as AsA may also be synthesized through alternative pathways. In this study, we have cloned some of the genes involved in the SW-pathway from acerola (Malpighia glabra), a plant containing enormous amount of AsA, and examined the expression patterns of these genes in the plant. The AsA contents of acerola leaves were about 8-fold more than that of Arabidopsis with 5-700-fold higher mRNA abundance in AsA-biosynthesizing genes. The unripe fruits have the highest AsA content but the accumulation was substantially repressed as the fruit transitions to maturation. The mRNAs encoding these genes showed correlation in their expression with the AsA contents of the fruits. Although very little AsA was recorded in the seeds the mRNAs encoding all the genes, with the exception of the mitochondrially located L-galactono-1,4-lactone dehydrogenase, were clearly detected in the seeds of the unripe fruits. In young leaves of acerola, the expression of most genes were repressed by the dark and induced by light. However, the expression of GDP-D-mannose pyrophosphorylase similar to that encoded by A. thaliana VTC1 was induced in the dark. The expressions of all the genes surged after 24h following wounding stress on the young leaves. These findings will advance the investigation into the molecular factors regulating the biosynthesis of abundant AsA in acerola.